Abstract. The aim of this paper is to describe the use of recycled polyvinyl butyral (PVB) after windscreen recycling. Homogenization of recycled PVB and test samples, were pressed according to DIN EN ISO 527-1. Recycled PVB is an important ingredient in the production of new materials, which are characterized by very good elasticity, adhesion to different surfaces and good water resistance. Tests were performed at room temperature 22 °C and 60% humidity. The homogenization process lasted 15 min. The advantage of the PVB is its high compatibility with other polymers, as well as very good possibilities for the processing of various thermoplastics.
companies in Europe and the world, each under its business name. In addition to the main application and thus the use of PVB films, PVB resins are used for the production of paints, structural adhesives, dry toner paints and as binders for ceramics and composite fibers. [2] The PVB film has a number of outstanding features such as high tensile strength, impact resistance, transparency and flexibility, which is particularly useful in the production of safety glass. Due to the alcohol, ester and acetate bond content, PVB films [3] can hold the glass firmly, even if the glass breaks. The glasses adhere to the interlayers of PVB film to prevent breakage. [3] , [4] Revenues of primary end-users of polyvinyl butyral are dependent on the performance of the general economy, especially for safety glass, which is so necessary in the automotive and construction industry -in architecture. In the market, polyvinyl butyral resins are highly concentrated and are the domain of four companies -Eastman, Sekisui, DuPont and Kuraray [5] , [6] PVB is exported to countries with the expansion of car production. In most advanced countries, such as the United States, Western Europe and Japan, but also in the Middle East, demand for PVB is still high. In the context of the use of the security foil, it was preferred primarily to areas of architecture, such as laminated safety glass. PVB is a huge potential for the emerging market. [4] , [5] The following figure (Fig.1) shows the place of insertion of the polyvinyl butyral sheet between the glass sheets and the formation of the safety glass (or safety windscreen). [8] PVB film is one of the most important parts in the interlayer of a windscreen or safety glass. [4] Laminated glass, commonly used in architecture and the automotive industry, has a protective interlayer, most of which is a PVB that forms a fuse between two glass sheets. [5] A study on Transparency Market Research shows that land transport was the largest end-user of the PVB segment of the market, accounting for more than 45% of the use rate than in 2014. [6] Figure 2 shows in detail the condition after the windscreen was damaged by impact. It can be seen that the glass does not break, it only shatters and holds the spoil. The material that the glass layers hold together is a polyvinyl butyral foil.
Fig.2.
Polyvinyl butyral film as a part of safety windscreen [8] With regard to solar energy, there is a prediction that the fastest growing area of the end-user PVB, with respect to the compound annual growth rate, is projected to increase by more than 6% between 2015 and 2015-2023. [7] In terms of volume of PVB produced, the Asian region in 2014 thus contributed to more than 35% of the share of PVB use in the global market. The use of PVB film in Latin America, the Middle East and Africa market is expected to grow significantly over the next eight years, mainly due to the increase in land transport and construction as end users. [8] 
Materials and methods
Polyvinyl butyral, which forms is a safety interlayer in windscreens or glasses of buildings, takes the form (Fig.3 ) of flakes having dimensions of 2 mm-20 mm and a thickness of 0,5 mm -1,5 mm.
Fig.3.
Recycled polyvinyl butyral in the flakes form [12] This recycled polyvinyl butyral was contaminated (dust, glass fragments), so it was necessary to thoroughly wash the material and dry it before starting laboratory work. By the laboratory work was used as PVB flakes.
[9] The recycled polyvinyl butyral used in the research has the following parameters ( Granulate material is a more convenient and convenient alternative to the preparation of composite materials. [10] , [11] , [15] Polyvinyl butyral as thermoplastic material is soluble in ethanol, butanol, ethyl acetate, butylacetate, in a mixture of chlorinated hydrocarbons and insoluble in aliphatic hydrocarbons (in petrol). The density of the polyvinyl butyral used in the research was 1,07g.cm -3 , and the recyclable price of the recyclate was 0,25 € to 0,50 € per kilogram.
Laboratory testing of the recycled polyvinyl butyral
The use of pressing technology from a comprehensive point of view, is still today among the simplest and economically acceptable thermoplastic or thermoplastic processing technologies at all. [12] The pressing task is to form the molten polymer in the cavity of the die. In the case of the molding of samples formed by recycled polyvinyl butyral, the thermoplastic material was melted in the mold cavity, material has reached a melting point temperature (Tm). [4] Continuous mixing was used to prepare the homogenized mixture. Continuous mixing provided complete homogenization of the material. Homogenization of the material was carried out on a Brabender PlastiCorder W 350 E (Fig.4) . Tests were performed at room temperature 22 ° C and 60% humidity. [11] The homogenization process lasted 15 min. At the time of the time, the material was thoroughly mixed to prevent the formation of air bubbles that were undesirable in the molding process (resulting from compression, imperfect mixing or incomplete filling of the thermoplastic mold cavity). 
Pressing of the recycled material
After homogenization of recycled polyvinyl butyral on a Brabender PlastiCorder W 350 E, the material was carefully selected and ready to be pressed. Prior to molding, the mold was cleaned, minimizing impurities.
[13] , [14] The stamping was carried out on a laboratory press equipment Brabender W 350. The press cycle was composed of the following operations:
• mold opening, • filling the mold with a material, • mold closure, • Self-pressing, • mold opening, • removal of the mold, • cooling the mold, • cleaning the mold cavity. Table 2 contains a pressing conditions of the recycled polyvinyl butyral by Brabender W 350. The test principle consisted of stressing the test body until the sample breaks. The test samples ware clamped into the jaws of the tensile test machine.
Conclusion
The advantage of this paper is the application of recycled materials. An important aspect of the processed issue was the  protection of the environment and  the searching of environmentally acceptable ways of processing this commodity. At the beginning of the work, carried out in the current state of the problem solved, the application of materials was designed to the automotive industry (not only there). The use of materials from recycled polyvinyl butyral, especially composite materials based on recycled polyvinyl butyral, thus confirms the demand for these materials. Realizing the processed problem it was found new applications ways for material, that can be used as a:
 possible substitute for selected components of engineering production.  possible substitute for automotive production  possible substitute for electro technical production
